I -INTRODUCTION
Photoacoustic spectroscopy (PAS) has o f t e n been p u t forward as a good method t o deal w i t h powder samples. However one o f t h e questions sometime asked about t h i s r e l a t i v e l y new method i s : how does i t compare w i t h t h e o l d e r d i f f u s e r e f l e c t a n c e spectroscopy (DRS) ? I n t h i s paper we intend t o present f o r the f i r s t time q u a n t i t a t i v e studies and comparison between both methods applied t o i d e n t i c a l samples.
S t a r t i n g from Melamed's theory [I] on d i f f u s e absorbance o f powddrs
as a common approach t o both technics, q u a n t i t a t i v e values o f b u l k absorption c o e f f i c i e n t a r e shown t o be obtained on powders by both methods, provided a number o f c o n d i t i o n s on absorption c o e f f i c i e n t , grains diameter and index o f r e f r a c t i o n be f u l l f i l l e d .
A comparative study between PAS and DRS has already been performed Rm i s the d i f f u s e r e f l e c t a n c e o f a sample o f i n f i n i t e thickness ; K i s a phenomenological absorption parameter f o r the powder ; S i s a phenomenological s c a t t e r i n g c o e f f i c i e n t .
Though the r e l a t i v e spectral behaviour has been shown t o be c o r r e c t l y described [2] by PAS and DRS, o f course no absolute value can be obtained f o r the bulk. . Then e f f e c t i v e absorption i s reduced by s c a t t e r i n g as shown by the occurence o f t h e r a t i o K/S i n KM's formula. I n our study, i n order t o recover q u a n t i t a t i v e bulk values from powder sample o f g r a i n diameter d we s h a l l use Melamed's d i f f u s i o n theory which i n v o l v e s b u l k absorption parameter. However, as we s h a l l see, i t p r a c t i c a l l y r e q u i r e s t h a t kd 6 1 where k i s bulk absorption and d average g r a i n diameter.
The main d i f f e r e n c e o f Melamed's theory w i t h previous ones such as K.M. i s t h a t absolute d i f f u s e r e f l e c t a n c e R i s obtained from p r o p e r t i e s o f i n d i v i d u a l p a r t i c l e s and n o t from l a y e r s o f p a r t i c l e s .
Then R can be r e l a t e d t o bulk o p t i c a l absorption f o r considered p a r t i c l e s . It assumes, as f o r K.M., Lambertian s c a t t e r i n g on p a r t i c l e surface however w i t h a combination o f Fresnel specular r e f l e c t i o n which was neglected i n K.M. where Ze and mi a r e r e s p e c t i v e l y average v a l u e f o r r e f l e c t i o n c o e f f i c i e n t a t e x t e r n a l and i n t e r n a l surfaces o f i n d i v i d u a l p a r t i c l e s ;
X i s the p r o b a b i l i t y t h a t l i g h t emerging from a p a r t i c l e i s s c a t t e r e d towards a p a r t i c l e one p a r t i c l e c l o s e r t o t h e s u r f a c e ; T i s t r a n s m i s s i o n o f each p a r t i c l e and average transmission o f a c o l l e c t i o n o f p a r t i c l e s ; N i s t o t a l r a d i a t i o n r e a c h i n g s u r f a c e a f t e r one pars .
P l o t o f R versus kd w i t h r e f r a c t i o n index n as parameter i s presented on F i g . 1 according t o Melamed's t h e o r e t i c a l formula n e n t e r s R through fii, and mi which a r e g i v e n by Fresnel ' s law i n t e g r a t e d on a1 1 p o s s i b l e angles. From these curves, i t can be noted t h a t d i f f u s e r e f l e c t a n c e R becomes l e s s s e n s i t i v e t o kd f o r k d > 1 and r e l a t i v e l y more s e n s i t i v e t o n.
-BULK ABSORPTION MEASUREMENT FROM POWDER SAMPLES BY DRS
Measurements a r e performed w i t h a CARY 17 spectrophotometerwith t h e double i n t e g r a t i n g sphere attachment. The two beams a r e f i r s t e q u i l i b r a t e d w i t h Magnesium Carbonate samples. 
The c a l i b r a t i o n curve ( F i g . 2) i s obtained w i t h t h e same powder samples as above. A l l measurements were performed a t 20 Hz. For a l l k, t h e o p t i c a l l e n g t h pk i s l a r g e r o r equal t o t h e g r a i n diameter d and t h e thermal d i f f u s i o n
l e n g t h u s i s estimated f o r a g l a s s i n b u l k t o be = 110 p Then, measurements correspond t o t h e t h e r m a l l y and o p t i c a l l y t h i n case o f Roscencwaig-Gersho's t h e o r y where t h e r e i s no s a t u r a t i o n . As seen f r o m t h e curve a l i n e a r r e l a t i o n s h i p i s found on a Log-Log p l o t ; the slope being 0.55.
V -DISCUSSION
The t r u e r e f l e c t a n c e value Rs of t h e powder l a y e r i s g i v e n by i n t e g r a t i n g sphere t h e o r y by A l p A2, A3 a r e areas o f sample, entrance, and e x i t p o r t s . S i s n e t sphere w a l l area l e s s p o r t s .
T i s r e a d i n g o f i n s t r u m e n t Knowledge o f c o e f f i c i e n t R i s needed t o o b t a i n RS and R has t o be as near u n i t y as p o s s i b l e i n o r d e r t o have a good s i g n a l and t o a v o i d f a s t i d i o u s
c o r r e c t i o n s . 
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Germanate BaK FIGURE 6 FIGURE 7 for both glasses which d i f f e r e s s e n t i a l l y by t h e i r quantum y i e l d : For example they a r e f o r the 1.5 p t r a n s i t i o n 2.8 % and 76.5 % f o r r e s p e c t i v e l y 20 -3 t h e aluminoborate and germanate glass [9] a t a doping l e v e l o f 1.6 10 cm .
The s e n s i t i v i t y l i m i t f o r PAS and DRS as w e l l i s taken as a p o i n t where signal/noi se (S/N) r a t i o i s u n i t y when concentration o f ~r~+ i s reduced.
Measured values are given i n Table I w i t h our experimental c o n d i t i o n s . However, i t should be noted t h a t s e n s i t i v i t y o f o u r c e l l was n o t a t i t s b e s t w i t h 0.5 mV/ mW : values quoted i n the 1 i t e r a t u r e a r e around 2 mV/mW [lo] and reach 6 mV/mW [ll] .
Then, w i t h PAS a b e t t e r s e n s i t i v i t y than w i t h DRS can be expected i n t h e near I.R. p r o v i d e d a s l i g h t l y b e t t e r c e l l as w e l l as a l a r g e r i n p u t power be used, c o n d i t i o n s which could be r e a d i l y obtained.
-q u a n t i t y o f sample m a t e r i a l r e q u i r e d i s much s m a l l e r f o r PAS than f o r DRS.
